Abstract − During the austral summer, we examined the bacterial population along the cruise track extending from 70°S and 18°E to 30°S and 35°E. During the cruise, three distinct fractions of the bacterioplankton viz. total count, total direct viable and retrievable counts were simultaneously enumerated in these waters. In the stations south of the convergent region designated as section I the population ranged within 10 8-9 L -1 whereas in the north of the region designated as section II they were one order higher and ranged from 10 9-10 L -1
INTRODUCTION
The study of Antarctic microbiology dates back to the sixties and the expedition to the continent from the Indian side was initiated for the first time in 1982. Our endeavours to understand the Antarctic microbial ecology began with the work of Matondkar and Gomes (1983) and subsequently with Matondkar (1986) , Shivaji (1987) and Ramaiah (1995) . These studies have been restricted to enumeration and taxonomy of aerobic bacteria. It has been shown that in the Antarctic, despite low water temperatures, bacteria play an important role in the energy transfer within the southern oceanic ecosystem (Karl, 1993; Delille, 1996; Vincent 1988) . Azam et al. (1991) indicated that there is a paradigm shift in pelagic food web organization in Antarctic waters in that a large fraction of energy and material flow through the microbial loop. Total bacterial numbers give an appreciation of *Correspondence and reprints. E-mail address: loka@csnio.ren.nic.in (P.A. Loka Bharathi) . the contribution of bacteria to planktonic biomass, the retrievable or cultivable fraction is the one that could be used for comparison of data representing different times of the year or different areas (Van Es and Meyer Reil, 1982) . However, the actual contribution to the activity of an ecosystem could come from a more important fraction viz. total viable count. The investigation substantiates the previous reports (Kim, 1991; Simidu et al., 1986; Zdanowski and Donachie 1993) that in the Antarctic region, the bacterial standing stock is high. Also their viability is high and is nearly as much in the temperate oceanic or coastal region. In this study, the three different fractions, viz. total counts (TC), direct total viable counts (TVC), retrievable plate counts (RC) of the bacterial assemblages of sea waters from the Indian ocean side of the Antarctic is being reported for the first time.
MATERIALS AND METHODS
During the 13th Antarctic expedition (December 1993 -March 1994 , ten oceanographic stations were sampled along the cruise track from Dakshin Gangotri (Indian Base Camp) to Durban Port (figure 1) for microbiological analysis. Seawater was collected from depths of 5, 50 and 100 m using a ZoBell's sampler. Stations 1-5 located south of 40°S latitude have been grouped together under section I as southern oceanic group and the rest under the northern section II for comparison.
The total counts (TC) were estimated by the AODC method (Hobbie et al., 1977) . Total direct viable counts (TVC) were carried out as outlined by Kogure et al. (1984) . The tubes were incubated under low ambient temperatures of 8-12°C. For retrievable counts (RC), colonyforming units (CFU) were counted on ZoBell's medium by spread-plating. The plates were incubated at 8-10°C for 10-20 d till the numbers of colonies were constant.
RESULTS AND DISCUSSION
The study of the bacterial distribution along the cruise track (figure 1) showed generally increasing trend from stations 1 to 10 with the exception of station 2. Although there was an increase in bacterial number, it was not significantly different (figure 2). In section I, the TC ranged from 4.47-20.08×10 8 L -1
. The total bacteria in the present study were one order higher than that reported in the Austral ocean by Gibson et al. (1990) . These values are closer to the abundance reported by Delille (1995) in the Antarctic neritic water. Bruni et al. (1992) and Acosta Pomar et al. (1993) reported values for the Ross sea in the same range as in our studies. The variation in TC in section II was one to two orders higher than section I (figure 2). The average of the total bacterial load at 5 m depth was 1.36×10 9 L -1 in the Antarctic sea. Between the stations in the north and south of 40°S, the northern ones (section I) had 6.6 times the populations in the south. Previous studies on chlorophyll, primary productivity and zooplankton estimation suggests that the region south of Antarctic convergence (46-53°S) to be more productive than other regions (Verlencar et al., 1990; Froneman and Perissinotto, 1996; Curran et al., 1998; Froneman et al., 1998) . However, in the present study, few stations north of the subtropical convergence (∼40°S) harboured higher numbers. This higher abundance in bacterial counts at stations 9 and 10 than in the southern stations may be due to their proximity to Aghulas bank. This region is characterized by high levels of primary production due to intense shelf edge upwelling (Probyn et al., 1994 (Probyn et al., , 1995 and bacteria utilize 10-50 % of net productivity of the dis solved organic matter (Fuhrman and Azam, 1980) . Besides, eastern Aghulas bank is characterized by shallower, often more intense thermocline during the summer stratified period. Perhaps all these factors were responsible for a higher bacterial stock. The unusually high numbers observed at 5 and 50 m depths at station 9, and at 100 m at station 8 may be due to either the patchy distribution of bacteria or effect of algal blooms (Bouvy and Delille, 1988) . The TVC and RC are also of great assistance in understanding the influence of active fraction density. The TVC was two orders higher in magnitude than the RC. There was a good correlation between TC and TVC (r = 0.9088, n = 30, P > 0.001) suggesting that the latter was responsible for 82 % of the variation in TC. Hence, the possibility of including a large virus-like particle (Sommeruga et al., 1995) in the counts is greatly reduced. There was significant variation in the distribution of RC in sections I and II at 5 and 50 m (P > 0.05). The bacterial viability observed in both sections irrespective of depth was high and almost equal to that in the euphotic zone (Bianchi and Giuliano, 1996) with section II showing higher viability. Interestingly, this high viability was more marked in the marine waters than in the Antarctic lacustrine waters (Loka Bharathi et al., 1999) . Kogure et al. (1986) could correlate the viable numbers to heterotrophic activity in the water column suggesting high mineralisation potential in these waters. Dufour et al. (1990) have suggested that in more productive systems the abundance and proportion of active bacteria is high. The high viability observed in our study corroborated with the reported high surface productivity rate of 4-29 g C·m -2 ·h -1 (Verlencar and Dhargalkar, 1992; table I).
Thus our studies indicate that in the Indian side of Antarctic, despite low water temperature, bacterial numbers are high and almost equal to that encountered in the other oceanic or coastal realms. The high viability (> 50 %) of the bacterial assemblage in the southern most areas of the Antarctic zone suggests that it forms an important component of the bacterioplankton and could contribute significantly to the cycling of nutrients. 
